Searching PA J 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-012593 
(43)Date of publication of application : 16.01.2001 



(51)Int.CI. 



F16H 61/02 
// F16H 9/00 
F16H 59:06 
F16H 59:46 
F16H 59:72 
F16H 63:06 



(21) Application number : 2000-180446 

(22) Date of filing : 15.06.2000 



(71 Applicant : LUK LAMELLEN & KUPPLUNGSBAU GMBH 

(72)Inventor : STOPP RALF 

FRITZ ER ANTON 
FRANZ BITZER 



(30)Priority 

Priority number : 99 19927401 Priority date : 16.06.1999 Priority country : DE 

(54) METHOD OF DETERMINING SUP BETWEEN TWO COMPONENT MEMBERS TRANSMITTING MOTION WITH FRICTION AL CONTACT 
THEREOF 

(57)Abstract: 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a method of determining a slip between two configuration members which transmit movement 
by mutual friction contact which enabled it to change friction connection with change of sticking-by- 
pressure force of acting between configuration members How to determine a slip between two 
configuration members which transmit movement by mutual friction contact characterized by to measure a 
value equivalent to friction effectiveness produced between configuration members at the time of 
movement transfer in relation to sticking-by-pressure force, and to evaluate a rise of friction effectiveness 
at the time of a fall of sticking-by-pressure force as a slip. 

[Claim 2] a method according to claim 1 of adjusting sticking-by-pressure force when conditions about 

force transmitted, speed, transfer ratios, or these combination are about 1 laws at least so that it may 

determine a slip limit and a slip subsequently may not be made to exist by change of sticking-by-pressure 

force, or so that slip threshold value specified beforehand may not be exceeded. 

[Claim 3] A method according to claim 1 or 2 of measuring temperature of at least one configuration 

member. 

[Claim 4] A method according to claim 1 or 2 of measuring temperature of a fluid which flows at least one 
configuration member lubrication and/or in order to cool by the downstream of said configuration member. 
[Claim 5] A method according to claim 4 of measuring thermal efficiency received with this fluid in case a 
fluid flows along with at least one configuration member. 

[Claim 6] A method given [ to claims 1-5 ] in any 1 term of performing movement transfer of a. change gear 
with an adjustable change gear ratio. 

[Claim 7] A way given [ to claims 1-6 ] in any 1 term a configuration member which transmits movement is 
a cone disk pair, and a wrapping connector is a cone disk wrapping connector. 
[Claim 8] A method according to claim 7 of memorizing the property field relevant to a rotational 
frequency, torque, a change gear ratio, and/or temperature which expresses required sticking-by-pressure 
force to a specific slip, and ****ing and adjusting sticking-by-pressure force between cone disks to said 
property field by changing sticking-by-pressure force between cone disks in a rotational frequency, torque, 
a variously different change gear ratio, and/or a variously different temperature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method of determining the slip 
between two configuration members which transmit movement by mutual friction contact that friction 
connection is adjustable, by change of the sticking-by-pressure force of acting between both configuration 
members. 
[0002] 

[Description of the Prior Art] A cone disk volume credit type change gear which is well-known for example, 
based on the Federal Republic of Germany patent application public presentation No. 19544644 
specification is illustrated by drawing 3 . 

[0003] on the driving shaft 2, the 1st cone disk pair which consists of two cone disks 4 and 6 is arranged, 
and the cone disk 6 is formed in said driving shaft 2 and one in that case — having — **** — and the 
cone disk 4 — shaft orientations — a row of teeth (spline joint) — minding — relative rotation impossible 

— however, in shaft orientations, it connects with said driving shaft 2 possible [ a shift ]. on one another 
shaft 8 arranged in parallel to a driving shaft 2, the 2nd cone disk pair which consists of two cone disks 10 
and 12 is arranged, and the cone disk 10 is formed in said shaft 8 and one in that case — having — **** - 

- and the cone disk 12 — shaft orientations — a row of teeth (spline joint) — minding — relative rotation 
impossible — however, in shaft orientations, it connects with said shaft 8 possible [ a shift ]. 

[0004] both — cone disk pair 4 and 6; — 10 and 12 are wrapped by one wrapping connector 14, and get 
down by it, and friction engagement of the link of this wrapping connector is carried out with the conical 
surface of a cone disk. 

[0005] In order to adjust a change gear ratio, the gap between the cone disk 4 and 6 and the gap between 
the cone disk 10 and 12 can be adjusted to hard flow. For this reason, the load of each cone disk in which 
shift adjustment is possible is carried out by the pressure from two pressure rooms, respectively, and 
moreover, it can profit by the pressure room 18 of the about within radial in order to adjust the sticking- 
by-pressure force between a wrapping connector 14 and a cone disk pair to the precompression (for 
example, it related to torque) relevant to an operation parameter. For pressure discharge, the spring 20 is 
arranged in the pressure room 18 of the about within radial, or another pressure room 22. In order to adjust 
the gap between the cone disk 10 and 12, it is advantageously another, that is, the pressure room 22 of an 
about radial outside is used as an accommodation room 22. 

[0006] This fluid pressure pump 24 supplies a controllable pressure to the pressure room 18 by which a 
load is carried out by the sticking-by-pressure force through a control valve 26 by forming the fluid 
pressure pump 24 for **** to a pressure room, and it **** through a control valve 28 in the pressure room 
22. 

[0007] Through the port 30 formed in the shaft, in addition to this, oil pressure data medium is introduced 
by the suitable method, and this oil pressure data medium is useful to the interior of a room between cone 
disks for [ for cooling of a friction surface ] lubrication. Uptake of oil pressure data medium which carries 
out overflow is carried out into the funnel object 32 which leads to the return tub 34, and the fluid pressure 
pump 24 sucks oil pressure data medium out of said return tub 34. 

[0008] Actuation control of the accommodation room 22 of both the cone disk pair can be carried out 
through one common control valve each time at the pressure room 18 lists of both the cone disk pair. 
[0009] Since the aforementioned function and the structure of a cone disk volume credit type change gear 
are well-known in itself, the detailed explanation is omitted here. 
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[0010] It is that the sticking-by-pressure force between the friction surface of a cone disk and a wrapping 
connector must not be [ the trouble produced in such a cone disk volume credit type change gear ] large 
beyond necessity. Otherwise, while the energy expenditure of the fluid pressure pump 24 becomes high 
beyond necessity, it is because the load of a cone disk volume credit type change gear becomes high 
beyond necessity as a whole. However, when the stickingHay-pressure force is too low, the risk that a 
wrapping connector slips along with a cone disk will arise, and wear will increase remarkably as a result of 
this slip. Slip measurement becomes doubtful, when the speed of a wrapping connector itself is not 
measured but the effective radius of a cone disk pair and its rotational frequency are measured. The 
rotational frequency of a cone disk pair is not a positive scale for detecting a slip. Since a slip can be 
comparatively measured only to incorrectness but a slip condition moreover causes risk for the fatigue 
strength of a change gear, generally a cone disk volume credit type change gear is operated by the specific 
provisional (Reserve) sticking-by-pressure force, i.e., the sticking-by-pressure force high to excess in 
itself. 
[0011] 

[Problem(s) to be Solved by the Invention] In spite of being able to carry out the technical problem of this 
invention easily, it is offering the method of determining the slip between the wrapping connector which 
can mention persuasive clear results, and a friction disk pair. 
[0012] 

[Means for Solving the Problem] a configuration means of this invention which solve said technical problem 
be in a point of measure a value equivalent to friction effectiveness ( friction workload ) produce between 
configuration members at the time of a movement transfer in relation to a sticking by pressure force , and 
evaluate a rise of friction effectiveness at the time of a fall of a sticking by pressure force as a slip , as 
indicate in the feature section of claim 1 . 
[0013] 

[Effect of the Invention] The friction loss effectiveness which generates this invention between a wrapping 
connector and the friction surface of a cone disk is based on recognition that it is almost unrelated (unless 
a slip exists) comparatively small to the torque transmitted each time. If the sticking-by-pressure force 
declines and a slip is generated, since friction loss effectiveness increases rapidly suddenly therefore, if the 
value equivalent to friction loss effectiveness or this is measured, generating of a slip will be recognized 
certainly immediately. 

[0014] The matter indicated after claim 2 of a claim is related with the advantageous configuration means 
and operation gestalt of a method of this invention. 

[0015] The method of this invention is suitable for a toroid (toroid) change gear and all the examples of 
generally transmitting movement through friction connection like a CVT change gear or other transmission 
systems. 
[0016] 

[Embodiment of the Invention] Next, based on a drawing, the example of this invention is explained in full 
detail. 

[0017] In drawing 1 , the output terminal of a controller 36 which equipped the microprocessor and the 
memory apparatus of affiliation is connected to the unit or two or more control valves 28 for controlling 
the unit or two or more control valves 26, and the accommodation pressure for controlling the sticking-by- 
pressure force, the sink of the fluid pressure pump 24 ( drawing 3 ) — the hydrometry machine 38 arranged 
in a conduit 40 is connected to the input terminal of said controller 36. The temperature sensor 42 
arranged in the funnel object 32 ( drawing 3 ) is connected to another input terminal of said controller 36, 
and two or more input terminals prepared in the another side side of this controller are connected to two 
or more sensors which derive the signal for controlling a change gear ratio and the sticking-by-pressure 
force as everyone knows. 

[0018] As long as a change gear rotates without a slip, oil pressure data medium which returns into the 
funnel object 32 is in the condition of having got cold comparatively. Since the sticking-by-pressure force 
is inadequate, if a slip is generated, comparatively high friction loss effectiveness will break out, this friction 
loss effectiveness will be checked because oil pressure data medium which flows back into the funnel 
object 32 is in a heating condition, and this heating will be detected by the friction surface of a cone disk 
with a temperature sensor 42. Instead of supervising the oil which flows back to the funnel object 32, it is 
also possible to supervise the temperature of another oil which flows to another actuation region of a 
change gear. It is also possible to replace with a funnel object and to use another member in the another 
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example. 

[0019] One example of a measurement curve is illustrated by drawing 2 . Sticking-by-pressure force Pa in 
the pressure room 18 controlled through a control valve 26 by the coordinate horizontal axis It is plotted 
and temperature T is plotted by the coordinate axis of ordinate. Sticking-by-pressure force Pa If it falls 
from sufficient pressure for operation without a slip, the temperature rise suddenly generated by the 
sticking-by-pressure force Pas is detected with a temperature sensor 42, and, as for this temperature rise, 
existence of a slip is expressed. By the way, sticking-by-pressure force Pa It can see by drawing 2 and 
can maintain to the pressure value of the sticking-by-pressure force Pas located a little in a right hand, 
i.e., the pressure value which guarantees operation without a slip, with a controller 36. 
[0020] Even if the torque (this is the known based on the operation parameter of the drive motor which 
excluded illustration) and the rotational frequency which act on a driving shaft 2 differ from each other 
variously Since routine control of the pressure drop illustrated to drawing 2 is carried out by the controller 
36 each time, the sticking-by-pressure force Pas in which a slip starts Actuation control is carried out so 
that it memorizes in the property field, and a control valve 26 may be based on the purpose, operation 
without a slip may be made to produce with a controller 36 in relation to torque, a rotational frequency, 
and/or a change gear change gear ratio and the sticking-by-pressure force in which it is high beyond 
necessity moreover may not be made to produce. Moreover, "slip pressure, of course, Pas can also be 
used in order to be in specific operational status and to realize slip operation according to a request." 
[0021] When both the cone disk pair checks slip operation separately mutually, or carrying out uptake of 
the oil which flows back from a cone disk pair separately and measuring it, by the method explained based 
on drawing. _2 , it is based for the purpose of the sticking-by-pressure force, and measures a fall and by 
going up, and, subsequently it can also carry out actuation control suitably. 

[0022] moreover, it comes out not to mention the ability to enforce said measuring method in various 
change modes. For example, it is possible to measure the flow rate of oil pressure data medium which cools 
an unit or two or more cone disk pairs with an unit or two or more hydrometry vessels 38. Moreover, it is 
possible to measure the outward trip temperature of oil pressure data medium by the upstream of each 
cone disk pair, and to presume friction effectiveness absolutely based on the temperature gradient of the 
temperature of oil pressure data medium which flows into these cone disk internal affairs, and the 
temperature of oil pressure data medium flowing back, the conduction speed of oil pressure data medium, 
and the specific heat of oil pressure data medium using another temperature sensor. 
[0023] Alternatively, it is also possible to measure the temperature of a friction surface directly for 
example, by the radiation-temperature sensor, and the temperature in that case changes with non- 
contacted actuation type temperature sensors in having been shown in drawing 2 , and similar format. 
[0024] The remarkable advantage of the method of this invention is completely being able to use it for the 
wear condition of a cone disk volume credit type change gear, or the condition of oil pressure data medium 
independently. It is because the temperature leap generated at the time of initiation of a slip proofreads a 
method by itself so to speak. 

[0025] Of course, also in the case of the cone disk volume credit type change gear which has the cone 
disk stuck to a wrapping connector by pressure electrically or mechanically only through one pressure 
room, respectively, the method of this invention is applicable again. 

[0026] Drawing 4 is the diagram having shown temperature T and the sticking-by-pressure force P of a 
cone disk as a function of time amount t. a time — t1 The method of setting and detecting a slip limit 
starts, and the sticking-by-pressure force declines. A slip arises by this and temperature rises. 
Subsequently, it is again stabilized on level high after the sticking-by-pressure force P is heightened again 
and temperature swings. 

[0027] In addition, the example of the illustration explained above must not be understood as what limits 
invention. This invention can be rather carried out in the operation gestalt and change mode from which a 
large number differed variously within the limits of the contents of an indication (i.e., within the limits which 
does not deviate from the thought of invention). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the control circuit for the change gear shown in drawing 3 . 
[Drawing 2] It is instantiation drawing of the measurement curve for explaining the method of this 
invention. 

[Drawing 3] It is control circuit drawing of a well-known cone disk volume credit type change gear. 
[Drawing 4] It is a diagram. 
[Description of Notations] 

2 Driving Shaft, Wrapping Connector, 18 Pressure Room, 20 Spring, 22 Pressure Room, 24 Fluid-Pressune 
Pump, 26, 28 Control Valve, 30 Port, 32 Funnel Object, 34 Return Tub, 36 Controller, 38 Hydrometry 
Machine, and 40 Sink — Conduit and 42 Temperature Sensor 4 and 6 Cone Disk 8 Shaft 10 and 12 Cone 
Disk 14 
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